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Let 0' be any other point whose coordinates are £, ??, £ and let O'P' be parallel to OP. The astatic moment Kf at O' corresponding to the arm O'P' is given by
K'2=K*+R*p*   ....................................(2),
where p is the projection of 00' on OP. This is also the formula which gives the moment of inertia of the lamina with regard to a plane drawn through 0' perpendicular to O'P', provided JR2 is the mass of the body.
It follows that the moment of inertia of the lamina with regard to a plane drawn through any point 0' perpendicular to any straight line O'P' represents the square of the astatic moment at the base 0' for the arm O'P'.
Since the moments of inertia for all arms through 0' represent the squares of the astatic moments for the same arms, it follows that they have the same maxima, and minima and are connected together by the same rules. The principal axes of" inertia at 0' are therefore the same in direction as the principal astatic axes at 0'.
That the principal astatic moments at 0' are the normals to the confocals (4) of Art. 34, and that the astatic moments are the three values of M given by the cubic, follow at once from the properties of the principal axes of inertia, see Rigid Dynamics, Vol. I. Art. 56.
Since the moments of inertia of the lamina about the axes of y and z are respectively JT82 and JT32, it follows that the lamina might take the form of a homogeneous elliptic disc, whose semi-axes of y and z are respectively 2K»/R and 2.Zr3/Jt:, and whose mass is R*. The boundary is therefore similar to the imaginary focal conic.
The Confocals.
34. To investigate the mode in which the central ellipsoids at different bases are arranged about the central point.
Let the central point be chosen as the origin and the principal diameters of the central ellipsoid as axes of coordinates. Let the infinite axis be the axis of #, then the plane of yz is the central plane.
As we are enquiring into the positions of the neighbouring central ellipsoids, and as these are fixtures in the body, we may put the body itself into any position we may find convenient Let it be placed in its positive initial position with the central point as the base.
In this position all the nine elementary couples are zero, except Yy and Zz. Also XQ = R} YQ = 0, #0 = 0. The central
ellipsoid at the origin is        Yy2tf + Z/%* =1..................(1).
The central ellipsoid at any point 0' whose coordinates are p, q, r,
is                 Fyy + Zft* + R2 (p? + <p{ + r£')2 =1  .........(2),
where (£', V, f) are referred to axes meeting at 0' parallel to the axes oo, yy z, Art. 23.
Let an astatic arm O'A' move about 0' so that the correspond-

